INTRODUCTION
Although seizures in the first 48 to 72 hours of life are uncommon in term neonates, 1 their occurrence is of great significance since they are a strong predictor of later death and disability. 2 ± 4 Early-onset seizures (EOS) are typically unanticipated events, especially in term well-grown infants normally perceived as having a low risk of neurological morbidity. The timing of these seizures suggests that perinatal events, specifically factors of intrapartum or immediate neonatal care, are responsible for a significant proportion of the cases. 5 The objective of the study was to compare the demographic, intrapartum, and early neonatal characteristics of singleton term pregnancies complicated by EOS to a control group delivered during the same time period. We also sought to develop a model describing those factors most predictive of the occurrence of EOS.
MATERIALS AND METHODS
The study population consisted of all singleton pregnancies that delivered liveborn neonates 37 weeks' gestation weighing 2500 g or more at Hutzel Hospital from July 1, 1984 to December 31, 1995. To insure that all potential cases were identified, both hospital records and a prospectively collected perinatal database were queried for infants with a discharge diagnosis of neonatal convulsions (International Classification of Disease, 9th edition, code 779.0). Maternal and neonatal medical records were manually reviewed to verify gestational age, birth weight, and presence of EOS. EOS was defined as a clinical and/or electroencephalographic seizure occurring during the first 72 hours of life. Term delivery was defined as delivery of a liveborn infant at 37 weeks and weighing 2500 g. The control group consisted of singleton term deliveries of neonates that did not have EOS, but delivered during the same time period. Demographic and intrapartum data were then compared between EOS and control cases.
Statistical analysis was completed using the BMDP statistical software package (BMDP Statistical Software, Los Angeles, CA) on a Sun microcomputer (Sun Microsystems, Mountain View, CA). The null hypothesis of independence between individual categorical variables was tested using Pearson's -squared analysis. Similarly, differences in the values of continuous variables between the case and control groups were tested with Student's t-test. In all instances, p value <0.05 was considered statistically significant. Stepwise regression was used to identify factors significantly predicting EOS; F ratio values greater than or equal to 4.0 were included in the model.
RESULTS
During the 11-year study period, there were a total of 80,561 deliveries at Hutzel Hospital. Of these, 64,403 met our inclusion
OBJECTIVE:
To compare the demographic and intrapartum factors of term pregnancies in which early -onset neonatal seizures developed with the characteristics of a large, unselected control population.
STUDY DESIGN:
Pregnancies delivered at term ( gestational age 37 weeks ) in one birthing unit between 1984 and 1995 with a discharge diagnosis of neonatal seizures were identified. Maternal and neonatal charts of these patients were reviewed to confirm the diagnosis of early -onset seizure ( EOS ) which was defined as a clinical or EEG -diagnosed seizure within 72 hours of life. Demographic and intrapartum factors were compared between these EOS cases and all singleton term pregnancies delivered over the same time period in which there was no EOS. A regression model was then developed to determine factors predictive of EOS.
RESULTS:
Of 80,561 total deliveries during the 11 -year study period, there were 64,340 control and 62 EOS ( 0.1% ) deliveries. Regression modeling identified NICU admission, depressed 1 -and 5 -minute Apgar scores, and neonatal intubation as predictors of EOS, but not operative vaginal, vaginal breech, or cesarean delivery.
CONCLUSION:
Depressed condition at birth and / or the requirement for NICU care was the most important risk associated with early seizures in term infants. criteria. Charts of 136 mothers and babies who were identified by the computer databases as having term gestations with neonatal seizures were reviewed and 62 (0.1%) pairs of mother±neonates met all inclusion criteria. There were no differences in demographic factors including maternal age or ethnicity. Similarly, infant characteristics such as birth weight and gestational age were not different between the groups. By univariate analysis, there were statistically significant differences in operative vaginal and cesarean delivery rates as well as immediate neonatal outcome measures (Table 1) .
Stepwise regression modeling for factors predicting seizure within 72 hours of birth was done with potential predictor variables including infant demographic variables (birth weight, gestational age, gestational age greater than or equal to 41 weeks, infant sex), methods of delivery (operative vaginal, vaginal breech, or cesarean), and neonatal characteristics (NICU admission, 1-minute Apgar score <3, 5-minute Apgar score <7, and endotracheal intubation). Of these, only neonatal variables remained significant in the statistical model, with NICU admission being the most predictive ( Table 2 ). The overall coefficient of determination (R 2 ) was 2.91%.
COMMENT
A major focus of modern obstetric care is the reduction of perinatal morbidity and mortality. Clear understanding of the pathophysiology of perinatal morbidities is essential to the development and implementation of effective interventions. Determination of associated risk factors is often an important initial step in this process. Our findings indicate that in our population, no specific maternal demographic or intrapartum factor was associated with the development of EOS in term neonates. Neither operative vaginal delivery nor vaginal breech, often linked with increased neonatal morbidity, was associated with EOS when using stepwise regression. Only depressed Apgar scores and NICU admission were related to the development of EOS. Depression at birth and need for NICU admission may represent a response to intrapartum hypoxia, a manifestation of neurologic impairment, or a combination of the two factors. Although vaginal breech delivery was not associated with EOS in the regression analysis, there was only one case in the EOS group which may preclude complete statistical comparison. It should also be acknowledged that although none of the intrapartum factors analyzed was associated with EOS, there may be other factors which were not analyzed in the model that may impact the risk for EOS. Several published reports have focused on the relationship between EOS and perinatal events in term infants, suggesting a potential contribution of fetal distress and intrapartum asphyxia. 6 ± 8 Derham et al. found correlation between seizure incidence and intrapartum mortality rate, and suggested EOS at term to be a valuable index of the quality of perinatal care. Niswander et al. reported that neonates with seizures and those with terminal apnea were substantially more likely than controls to have been born after a failure to react appropriately to signs of severe fetal distress during labour. 6 In addition, their study found that fetuses whose death were ascribed to asphyxia or trauma and infants born at term who had seizures within 48 hours of delivery were significantly more likely than controls to have received suboptimal care during pregnancy. However, Lien et al., 1 in a US population, concluded that the majority of EOS do not appear to be preventable.
EOS in term pregnancies is a rare event. The overall incidence of this seizure in our population (0.1%) was similar to that reported in the literature. In conclusion, only early measures of neonatal depression were associated with EOS term pregnancies.
